INTRODUCTION
Brucellosis or brucellosis is the most common infection between humans and livestock that is transmitted through contaminated animals and their products. Each year, more than 500,000 new cases of illness occur in the world, with different incidence rates in different regions [1, 2] . According to the World Health Organization, 500,000 human cases of brucellosis are reported annually, with only 5 to 10 percent of cases reported even in advanced countries. The average reported annual incidence of brucellosis in the country has been 43/44 per 100,000 since 1991 to 1998 [3] . In this study, data mining techniques were used to explore the risk factors and hidden patterns of the disease. Data mining is a process for extracting knowledge and rules from a bulky data set. Data mining techniques are known as a successful solution in the field of medical sciences [4] . Extracting associative rules is one of the most important data mining techniques for generating strong rules from databases. This technique has various algorithms including Apriori algorithm, Eclat algorithm and FP-growth algorithm [5] . In the field of data mining, data on patients with brucellosis has not been studied yet, but different studies have been conducted for other diseases. Desikan et al. In a study of the application of data mining in health centers and its impact on health information management. The author describes important models for discovering various diseases and important relationships in hospital data, including data used in HL7, EHR, EMR, and so on. Data mining can also help in detecting financial mismanagement, managing financial resources and discovering and treating various diseases [6] . In a study by Mao et al., Data from patients in the intensive care unit was implemented to predict the hazard. In this study, using a combination of machine learning methods, including logistic regression, 42% of patients transferred to the intensive care unit and 55% of the patients died of the disease were warned [7] . Another study on the SEER (Surveillance Epidemiology and End Results) data collection was developed to extract association's rules using the Apriori algorithm. In this study, the relationship between the therapeutic and mortality characteristics of patients with breast cancer was analyzed based on other medical characteristics of patients and significant and meaningful relationships were reported [8] . Among the important studies that have been done in discovering association affairs in Iran, we can use data mining to explore the risk factors for gastric cancer by Mahmoudi et al. Apriori was used in this study and it was shown that people with cardiovascular disease are less likely to develop gastric cancer [9] . Another study by Attici et al. Used the Apriori algorithm to discover hidden patterns in the data set of patients with breast cancer. In this study, the EM algorithm was used to estimate missing items, and 100 relationships with a high confidence coefficient of 0.9 were detected, of which 10 were detected by a significant physician [9] . Maltese fever is one of the most common diseases in our country, and due to different clinical faces, doctors have difficulty diagnosing. Therefore, more accurate and scientific methods are needed. To explore the hidden relationships and risk factors of the disease, researchers have suggested using these techniques to help better recognize and diagnose disease, given the power of data mining techniques.
MATERIAL AND METHODS
In this study, the data of patients with brucellosis were collected from the beginning of April 2009 to the end of March 2013 to health centers, clinics, outpatient clinics and hospitals in Khorasan Razavi province. After the tests Necessary and confirmation of illness in them, their information was registered in special forms and required treatment. The entry requirement for the study was based on the national standard definition, all subjects with suspected clinical symptoms that had a Wright tittle or coombsorth greater than or equal to 1.80, or a 2Me header greater than or equal to 1.40. Patient information fields are shown in Table 1 . This study was carried out in four steps: In the first stage, the pre-processing operation was performed and the data was cleaned. At this point, some features such as the year of the disease, the city, the date of the incident, and other issues that were unimportant for the discovery of laws were removed. Some features, like nationality, were abnormally abnormal (only 4 Afghan patients and the rest of Iran). All features with continuous numerical value were categorized into discrete categories, for example, the age attribute according to similar studies and expert opinion divided into three categories and the interval between incidence and diagnosis of the disease in two categories below one month and more than one month It was decomposed. Characteristics such as the amount of nonpasteurized dairy products and clinical symptoms have been converted into several binary variables. Also, some fields have been recorded in different formats or units during the years of the study, making the units homogeneous and converting for these variables. Another common problem in data analysis is the missing variables. Fields with more than 15% lost items were excluded. This phase was performed with IBM SPSS 21 software and the study variables are shown in Table 1 . 
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In the second step, the data was processed using WEKA software and APPRIORI algorithm. The apriori algorithm was first introduced by Agrawal and Sirkant. This algorithm provides repetitive itemsetting according to the minimum backup level. In the first transition, the algorithm makes candidate candidate 1-itemset. Then, those who repeat themselves are less than the minimum backup level. Then, the 1-item algorithm combines candidate items to create 2-itemset and re-greed again. These steps are repeated in the same way so that no items can be produced (10) . In the implementation of the algorithm, the degree of assurance and the minimum assurance were used 0.2 and 0.7. In the third step, the rules extracted from the previous step to refine the rules that are not of interest are refined. For example, the rules on the right of their type of place of residence or gender will certainly not have clinical application. So, using the Microsoft Excel 2013 software, a code was written to exclude the rules to the right of them containing the fields of interest. Thus, out of 1,000 laws produced at the previous stage, 879 laws were removed and 121 remained in force.
In the fourth stage, the rules were chosen for the infectious specialist doctor to select the most meaningful and relevant rules. 9 laws were chosen as meaningful among 121 acts.
RESULTS
Information on 5743 cases of mumps has entered the data mining stage during the five years from the preprocessing stage. Among these data, 85% of the patients were in the village and 15% were in the city. Women (43.1%) and men (56.9%) had cases.
Housewives (33.9%) and farmer-livestock (27.8%) had the highest incidence and the average age of the patients was 33.04 ± 18.1. 77.2% had a history of non-pasteurized dairy consumption It was found that milk (91.4%) and cheese (21.4%) were the most consumed. Association rules are a powerful method in data mining that can detect hidden rules in data. Rules derived from an algorithm approved by a specialist physician are shown in Table 2 . According to these rules, most patients with fever, loss of appetite and weight loss had muscle and bone pain. Most patients aged 11 to 20 are men. The majority of patients with a 2ME titre of 1.80 were the result of a Wright titre of 1.160. Most patients who were newly ill were not hospitalized. Most patients who did not cure had no weight loss. Most patients admitted to the hospital had symptoms of weight loss, adenopathy, and liver enlargement. Patients with febrile seizures often had fever. Patients who had large spleen often had liver enlargement. Patients diagnosed with their illness for more than a month usually develop fever and musculoskeletal pain. 
DISCUSSION
Current study on actual data of brucellosis patients over 5 years with the aim of familiarizing the medical community is with one of the methods of knowledge extraction. The use of association rules when there is no hypothesis about relationships between variables can be very useful and reveal laws that are hidden from the viewpoint of physicians and health professionals. No similar studies have been found to use data mining methods to explore the knowledge of patients with brucellosis. One of the reasons for this can be due to the newness of these techniques in the medical community, and the other reason is the obsolete disease in the developed world. One of the advantages of association laws is that the probability of the occurrence and strength of each law is mentioned along with that which helps the physician in choosing meaningful rules. In this study, the rules were arranged with a descending confidence level and written in a colloquial language to be easily understood and valued comfortably. Since brucellosis is a disease that has different faces and various epidemiological factors affect the incidence of disease and severity and symptoms, it should be noted that the results are exclusive to Khorasan Razavi province and similar studies should be done for other areas and Compare with the rules of this study. The Apriori algorithm is one of the most important data mining algorithms in the domain of the discovery of associative rules. The rules have shown that patients who have been admitted to the hospital because of dangerous complications are mostly ill for the first time and have not been treated for failure. This is a result of the fact that the dangerous complications of hospitalization are less common in patients with failure of treatment.
In the extracted rules, defoliation and weight loss were identified as very important and influential variables. Weight loss and euthanasia were common side effects in patients with fever, hospitalized, and treatment failure. In Law No. 5, we conclude that there seems to be a relationship between weight loss and treatment failure, so that in the majority of cases where the patient did not cure, he did not lose weight. This law can be considered as a hypothesis in scientific research, and no study has been conducted in this regard.
In the Law, six important risk factors have been extracted in hospital admissions patients. As it is seen, adenopathy, liver enlargement and weight loss are one of the important risk factors for hospitalization in hospitals, which should be considered in clinical examinations.
CONCLUSION
The fever and musculoskeletal pain complications were seen in accordance with No. 9 in patients with a diagnosis until treatment for more than a month. This suggests that in cases when the bacteria is chronic in the long term in the body, there are side effects of musculoskeletal pain and fever in patients that should be considered in clinical examinations. The use of data mining concepts, especially in medical data, is particularly useful when it is usually of a high volume. These rules, in fact, determine the assumptions of subsequent studies and, by conducting further studies in other ways, including performing RCTs It are possible to reject or prove these assumptions.
